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IUDPHSDUWVDQGQRWVXLWDEOHIRUEODGH
/ < =KHQJ HW DO >@ SUHVHQWHG D PHWKRG WR LPSURYH
PDFKLQLQJ DFFXUDF\ RI WKLQZDOOHG SDUWV WKURXJK SUHYHQWLYH
VLPXODWLRQDQGQXPHULFDOFRQWUROSURFHVVLPSURYHPHQW7<
:DQJ HW DO >@ HVWDEOLVKHG D YLEUDWLRQPRGHO RI WKLQZDOOHG
ZRUNSLHFHLQ WKHHQGPLOOLQJWKURXJKPLOOLQJH[SHULPHQWDQG
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FRPSOH[ FRQWDFW JHRPHWU\ DQG FRPSOLFDWHG FRQWDFW VWDWXV RI
IL[WXUHFRPSRQHQW SDLUV XVLQJ VXUIDFHWRVXUIDFH FRQWDFW
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DQDO\]HGWKHYDULDWLRQRIIUHTXHQF\DQGVWLIIQHVVZLWKFXWWLQJ
VWHSVEXWWKH\LJQRUHGWKHLQIOXHQFHRIWHQVLRQIRUFH
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FKDQJH UXOHV RI VWLIIQHVV DQG IUHTXHQF\ KDYH EHHQ ZLOGO\
VWXGLHGWKURXJKH[SHULPHQWV([SHULPHQWVVKRZWKDWVWLIIQHVV
RIEODGHDQGWKHIUHTXHQF\RIEODGHIL[WXUHV\VWHPDUHLQFUHDVHG
HIIHFWLYHO\ DQG WKH GDPSLQJ RI V\VWHP LV FKDQJHG ZLWK WKH
WHQVLRQIRUFH
EODGHPRGHOLQPLOOLQJ
7KHVKDSHRIFRPSUHVVRUEODGHV LV IUHHIRUPVXUIDFH ,W LV
PDLQO\PDFKLQHGZLWKRYHUDOOPDWHULDOLQPLOWD[LVPDFKLQLQJ
FHQWHU7KHEODGHURRWLVFODPSHGWR$D[LVRIPDFKLQLQJFHQWHU
DQGFRPSUHVVHGZLWKWDLOVWRFNGXULQJPDFKLQLQJDWSUHVHQW$V
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3.1. Milling force analysis 
%DOOHQGPLOOLQJFXWWHUDQGWLQ\IHHGUDWHDUHXVXDOO\XVHGLQ
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3.2. Machining vibration analysis of blade 
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YLEUDWLRQ RI FRQYHQWLRQDO ZRUNSLHFH H[FHSW IRU FKDWWHU
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3.3. Vibration model of blade 
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$V VKRZQ LQ WKH UHVSRQVH IXQFWLRQ WKH IUHTXHQF\ RI
YLEUDWLRQLVHTXDOWRWKHIUHTXHQF\RIFXWWLQJIRUFHWKHYLEUDWLRQ
DPSOLWXGHLVLQYHUVHO\SURSRUWLRQDOWRWKHULJLGLW\RIEODGHDQG
LW LV LQIOXHQFHG E\ WKH IUHTXHQF\ RI FXWWLQJ IRUFH DQG QDWXUH
IUHTXHQF\DQGGDPSLQJRIEODGHIL[WXUHV\VWHPDWWKHVDPHWLPH
7KH IUHTXHQF\ RI YLEUDWLRQ FDQ EH LQIOXHQFHG E\ SURFHVV
SDUDPHWHUV EXW WKH SDUDPHWHUV DUH GHFLGHG E\ FXWWLQJ
SURFHGXUHV RI EODGH DQG FDQQRW FKDQJH RSWLRQDOO\ 7HQVLRQ
FODPSLQJLVDQHIIHFWLYHPHWKRGWRHQKDQFHFODPSLQJVWLIIQHVV
DQG FKDQJH QDWXUDO IUHTXHQF\ DQG GDPSLQJ RI WKLQZDOOHG
ZRUNSLHFH ,W LV DQ HIIHFWLYHPHWKRG IRUPDFKLQLQJ YLEUDWLRQ
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4.1.  Experiment  measurement 
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4.2. Analysis of experiment results 
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7KHQDWXUHIUHTXHQF\RIEODGHIL[WXUHFKDQJLQJZLWKWHQVLRQ
IRUFHVKRZVLQWKH)LJRIWKHKRUL]RQWDOD[LVLVWKHQDWXUDO
IUHTXHQF\RIEODGHIL[WXUHZLWKRXWFODPSLQJIRUFH
)LJVKRZVWKDWQDWXUDOIUHTXHQF\RIEODGHIL[WXUHV\VWHP
LV LQFUHDVLQJ JUHDWO\ ZLWK WKH WHQVLRQ IRUFH EXW LW LV OHVV
LQIOXHQFHGE\FRPSUHVVLRQIRUFH ,W LVIRXQGHG LQH[SHULPHQW
WKDWWKHGDPSLQJRIV\VWHPFKDQJHVJUHDWO\

)LJ1DWXUDOIUHTXHQF\FKDQJLQJZLWKFODPSLQJIRUFH
&RQFOXVLRQ
0DFKLQLQJYLEUDWLRQ LVDQH[WUHPHO\KDUPIXOSKHQRPHQRQ
LQPDFKLQLQJ ,W LQIOXHQFHVPDFKLQLQJ TXDOLW\ DQG HIILFLHQF\
VHULRXVO\ :H VKRXOG UHVWUDLQ PDFKLQLQJ YLEUDWLRQ DV IDU DV
SRVVLEOH7KHSDSHUDQDO\]HGWKHPDFKLQLQJYLEUDWLRQRIEODGH
HVWDEOLVKHGDYLEUDWLRQPRGHORIEODGHDQGVWXGLHGWKHLQIOXHQFH
RI WHQVLRQ IRUFH WR FODPSLQJ VWLIIQHVV RI EODGH DQG QDWXUDO
IUHTXHQF\ DQG GDPSLQJ RI EODGHIL[WXUH V\VWHP 7KH UHVXOWV
VKRZ WKDW WHQVLRQ IRUFH FDQ HQKDQFH VWLIIQHVV DQG QDWXUDO
IUHTXHQF\RIEODGHIL[WXUHV\VWHPHIIHFWLYHO\,QWHJUDWLRQRIWKH
SURSRVHG DSSURDFK ZLWK D WHQVLRQ FODPSLQJ RI FRPSUHVVRU
EODGH WKH PDFKLQLQJ YLEUDWLRQ ZLOO EH UHGXFHG WKH OLIH RI
FXWWLQJWRROZLOOEHSURORQJHGDQGWKHTXDOLW\RIEODGHZLOOEH
LPSURYHG
$V IRU D IXUWKHU UHVHDUFK D WHQVLRQ IL[WXUH WKDW FDQ DGMXVW
WHQVLRQIRUFHRQOLQHDFFRUGLQJWRPDFKLQLQJYLEUDWLRQDQGWKH
FRQWUROWKHRU\RIWHQVLRQIL[WXUHZLOOEHVWXGLHG7KHUHVHDUFK
ZLOOSURYLGHDWKHRUHWLFDOEDVLVIRUWKHGHVLJQRIWHQVLRQIL[WXUH
DQGGHILQLWHO\LQGLFDWHVRPHGLUHFWLRQIRUIXWXUHZRUN
$FNQRZOHGJHPHQWV
7KHDXWKRUVZRXOG OLNH WRDFNQRZOHGJH WKHVXSSRUWRI WKH
1DWLRQDO %DVLF 5HVHDUFK 3URJUDP RI &KLQD *UDQW
QR&% DQG WKH  3URMHFW *UDQW QR%
7KHDXWKRUVZRXOGOLNHWRWKDQNWKHHGLWRUVDQGWKHUHYLHZHUV
IRUWKHLUKHOSIXOVXJJHVWLRQVWRLPSURYHWKHPDQXVFULSW
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